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How impossible, indeed how unnecessary, for me or anyone, 
to epitomize the meaning of our Society. You here tonight, 
numbering almost two thousand people, need no definition for 
you are here because nothing else in the world gives you a satis- 
faction equal to that of contact with the wonders of animal life. 
Nor do the almost three million people who come to the Zoo 
and the Aquarium each year need such a definition. 

No one human interest is exclusive or even paramount. 
There are the imperatives of spiritual belief. There are the 
enjoyments that come through the arts. There are the accom- 
plishments that come through the development of the physical 
sciences. Yet one thing is certain — the thirst among great num- 
bers of people for a contact with nature through the observance 
of these wonderful creatures — their beauty, their self-contain- 
ment, their mystery, sometimes their humor, sometimes even 
their apparent humanness — these animals of the land and of 
the sea—the thirst that people feel for nearness to them is 
unquenchable. It is the work and endless destiny of our Zoo- 
logical Society to be the medium through which this thirst, 
this desire of innumerable people, can be satisfied. 


t’s High Time 
We Solve 
THE 
PESTICIDE 
PROBLEM 


By JOHN L. GEORGE 


NE BATTLE of World War II is still be- 
ing waged —DDT and other chemicals 
against the insects. This battle will prob- 

ably never end, because of the nature and multi- 
tudes of the enemy. There are more insects than 
all other forms of life, plant and animal com- 
bined, and they have had millions of years of 
experience with toxic compounds. ‘Thousands of 
plants have produced toxins that poison insects. 

DDT was man’s most sensational weapon 
against insects since the fly swatter. Apples were 
wormless, crop yields jumped, insect-borne dis- 
eases were beat back and sun bathers could bake 
without slapping. However, the insects found a 
way to become immune to DDT and so other 
chemicals were manufactured to knock them 
down: BHC, dieldrin, TEPP, toxaphene, mala- 
thion, etc. 

Before the war the United States spent $40 
million annually to combat insects and other ani- 
mals and plants. Last year the amount was $290 
million, and the prediction is that within a decade 
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or two the figure will reach the billion-doll. 
mark. ‘This money is being used to contr 
“pests,” and the chemicals are therefore calle 
“pesticides.” Unfortunately, almost every anim 
or plant has been classed as a pest by someone. 
some time, : 

Tons of pesticides have been dumped on ot 
farm lands, forests and swamp lands, and as fa 
as the insects adjust to them, the chemists thiz 
up new ones. In the race to outwit the ancie 
ability of the insect to adapt, there has been litt 
time to find out what this assault is doing to tl 
plants, animals and environments. 

No one disputes the toxic nature of the 


MMulti-engined planes are used 
-o spray a DDT-oil solution over 
an area infested by the gypsy 

oth. The insecticide remains 
effective for at least three weeks. 
At the right — leaf-eating cater- 
oillars of the gypsy moth. These 
ido great damage fo our forests. 


Both photos: — 
Agricultural Research Service, USDA 


Ithemicals to all forms of life, but it is hard to de- 
‘ermine what BHC is doing today when dieldrin 
will be used tomorrow and another chemical the 
next day. The studies of the effects, both short 
range and long range, lag far behind the produc- 


tivity of the chemist and the pesticide industry. 

The biologist, racing to catch up, is trying to 
find out what happens to laboratory animals, fish, 
wildlife, domestic animals and human beings and 
their environments, when dosed with economic 
poisons, so that he can at least predict what is a 
lethal dose. The effects of the lethal dose are ob- 
vious, but the effects of a sub-lethal dose, which 
is almost as important, requires a most detailed 
study over many years. The biologist has not had 
time to study thoroughly even one of these chem- 
icals. ‘here is practically nothing known about 
the effects of small doses of any of them on the 
functioning of the vital organs of living creatures. 
Many facts have been discovered but no generali- 
zations are possible, because our knowledge is so 
fragmentary. We could get by with this frag- 
mentary knowledge if the use of pesticides con- 
tinued to be limited to one orchard here, a beach 
there, an infested area of a forest somewhere else. 
But when vast areas are being swept with these 
chemicals, then it is time to really launch a re- 


search program and know what we are doing. 
We are not sure what happens to the biotic 
balance on an area sprayed once, not to mention 
four or forty times. It would take a crew of biolo- 
gists, ornithologists, mammalogists, herpetologists, 
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2 & Ma } <y 2 2 A 
Above —A much-enlarged pic- 
ture of the winged, fertile queen 
of the fire ant which is spread- 
ing in the southeastern states. 


Both photos: 
Agricultural Research Service, USDA 


Tunnels in a fire ant mound that 
has been cut open. These run- 
ways swarm with thousands of 
the biting, crop-devouring ants. 


ichthyologists and entomologists, as well as soil 
experts, to pursue this complicated investigation. 
Until this is done no one can come to an enlight- 
ened evaluation of the worth of these chemicals. 

However, what knowledge we do have of their 
effects upon wildlife is enough to make us seri- 
ously question certain programs. Recent studies 
have shown that 1/200,000th of an ounce of 
dieldrin per day for a two-month period will 
cause pheasants to produce eggs of reduced hatch- 
ability and chicks that are subject to a high death 
rate. [here are, in addition, indications that these 
weaknesses will persist in the few remaining 
young even though they receive no toxins. This 
is not a pleasant picture. Even one-fifth of this 
amount produces similar effects in the Bob-White 
Quail. 

Another study indicates that at two pounds of 
dieldrin per acre there will be enough poison in 
one square foot to kill two adult Bob-White 
Quail or twenty chicks —and there are 43,560 


square feet in an acre. 
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Dieldrin, along with heptachlor, is the chemi 
cal that is being used in the control of the fire 
ant in the southeastern United States. The fire 
ant apparently was introduced from South Amer 
ica via Mobile, Alabama, some thirty-five year: 
ago. It has since spread to ten southeastern states 
It causes wide damage to pastures in that it rid 
dles them with many large mounds. It also bite: 
people and livestock, and eats certain crops. It i 
a pest! A control program has been launched by 
the U. S. Department of Agriculture to eradicate 
it. Twenty million acres will be treated at the 
rate of two pounds or more of dieldrin or hepta 
chlor per acre. 

All available information indicates that thi 
concentration will cause widespread eliminatior 


of wildlife. Birds will certainly be hard hit. Mam 
mals, too, will be decimated in the treated areas 
Studies in California showed that applications 0 
0.5 to 1.5 pounds per acre caused the death o 
rodents and rabbits. Cold-blooded creatures ar 
much more susceptible and virtual elimination o 
these forms in the treated areas can be expectec 
- There are further complications in that man 
other insects besides the fire ant will be affecte 
by the treatments. The full effects of the pre 


ram cannot be predicted. Several entomologists 
wave suggested that the upset in insect popula- 
ions as a result of the program will create new 
»ests, as their normal predators will be eliminated. 

This possibility is very likely, as the only real 
yontrol of insect populations at the present time 
; being done by other insects and disease. Bio- 
ogical control, by manipulating insect popula 
ions and culturing specific disease organisms, is 
| promising field which has not been given a full 
)pportunity to demonstrate its potentialities. Very 
iften introduced insects are troublesome because 
»hey no longer have the normal controls which 
Pept them in balance in their native lands. A 
uudy of their normal parasites, predators and dis- 


ases which attack them there usually enables us 


0 introduce a few which will cheerfully carry on 
heir work for us in this country. 

_ The use of pesticides is being studied by the 
New York Zoological Society ta its affiliate, the 
‘onservation Botan After many discus- 
ions of the problem by the staff and officers of 
ur two organizations, it would seem that we can 
lay an important and needed role in contribut- 
‘ng to the formulation of an impartial objective 
-udgment concerning pesticide use. 


Many 


have asked us to compile the known facts, evalu- 


workers in the field of insect control 


ate the merits and disadvantages of pesticide use, 
and on the basis of what is known, advise the 
American people. The Society and the Founda- 
tion are in an ideal position to do this. Whereas 
we are dedicated to the protection of wildlife and 
natural environments, we are also concerned with 
the problem of increasing productivity of our re- 
sources through management so as to raise the 
general welfare of the world’s people. 

If pesticides can be used without endangering 
fish and wildlife, wild environments and human 


If, on 


the other hand, their use gives only temporary 


health, our societies will welcome them. 


advantage while poisons accumulate in our soils 
and living creatures and the insect targets become 
immune, then we must make every attempt to 
oppose them. 

Whatever the answer, we still don’t have it. 
But we must get it. 
This picture indicates the size of the mounds 
built by fire ants. They are most common over 


open areas such as cultivated fields and pas- 


tures, parks, lawns, meadows. They are a pest! 
Photo: Agricultural Research Service, USDA 


Most Beautiful of Alt - - 
The Turquoise-browed 
Motmot 


By ALEXANDER F. SKUTCH 


NLIKE THEIR RELATIVES the kingfishers, 
which are of almost world-wide distri- 
bution, the motmots are confined to the 

mainland and closely adjacent islands of tropical 
America. With their softly blended colors, set 
off by bright markings on the head and foreneck, 
they are lovely birds, and their beauty is en- 
hanced by their peculiar tails, which in most 
species have the central pair of feathers far longer 
than the outer ones. These central tail feathers 
have a length of naked shaft which ends in a 
racquet-like expansion, so that their terminal por- 
tion seems to be joined to the more basal part by 
a stiff wire. The central tail feathers do not grow 
out of the body in this peculiar form, but at first 
they bear vanes throughout their length, al- 
though they are often somewhat narrower just 
behind the terminal expansion. In this region the 
barbs which form the vanes are loosely attached, 
so that they readily wear away, or break off as 
the motmot preens its tail feathers, until only 
the central shaft remains. It is probably not true 
that the motmot deliberately undertakes to adorn 
itself by trimming its tail, but the structure of 
the feathers makes this result inevitable. These 
distinctive tail feathers facilitate the recognition 
of the typical motmots. 

Although South America is the headquarters 
of many of the families of birds peculiar to the 
New World, including tanagers, toucans, puff- 
birds and jacamars, the motmots belong pre- 
eminently to Central America and tropical Mé- 
xico, where most of the eight species which make 
up this small family are to be found. I spent 
nearly a year travelling widely in Peri, Ecuador 
and Colombia without meeting a single motmot. 
But in the lowlands of northern Central America 
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- A Turquoise-browed Motmot in our collection, 
ing the tail vanes stripped. Above — The Tela 
\in the Caribbean lowlands of Honduras. Mot- 


tnested in the banks along this shallow river. 
Upper photo by the author. 


and southern México, no one with an eye for 
ybirds can go far without seeing these beautiful 
creatures and falling under their spell. ‘They are 
especially prominent in the hot, arid regions, in 
jpart because the sparse vegetation provides rela- 
tively little concealment, in part, no doubt, be- 
cause they are actually more abundant than amid 
the heavier growth of the humid lowlands. Of 
these motmots of dry or deforested country, the 
most widely distributed is the Turquoise-browed 
(Eumomota superciliosa) which ranges from 
morthwestern Costa Rica and eastern Nicaragua 
through the lowlands of both coasts to Oaxaca 
and Veracruz in México. 
Fol may be prejudiced in favor of the Turquoise- 
rowed Motmot because it was the first member 
; the family that I knew intimately, but in my 
opinion it is the most beautiful of all the mot- 
mots. It owes no small part of its outstanding 


loveliness to its tail, which has the vaneless por- 
tion of the shafts much longer than in most other 
species, and this imparts to it an airy grace be- 
yond that of its relatives. The softly blended 
colors of its plumage, subdued greens, blues and 
rufescent browns, seem to have been applied 
with pastels rather than enamels. Its brightest 
color is the broad band of exquisite turquoise 
which arches above each eye, bordered on the 
lower side by a black stripe passing through the 
eye. On its foreneck it wears, as a sort of badge 
or insignia, an isolated patch of black bordered 
on each side by turquoise blue. Its strong, broad, 
black bill is provided with fine serrations which 
give it a surer hold on its prey. As in the allied 
kingfishers, a single toe is directed backward, and 
of the three forwardly directed toes the outer is 
joined to the central for much of its length. 

The Turquoise-browed Motmot is an inactive 
bird, resting motionless for long periods, in the 
shade of a thicket, on a bough overhanging a 
stream or, in the banana-producing districts of 
northern Central America, on a telephone wire 
beside a railroad track. Here, if the observer re- 
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frains from approaching too closely, he may ad- 
mire at his leisure the lovely plumage suffused 
with morning sunshine. From time to time the 
contemplative bird sways its long tail from side 
to side like a slowly swinging pendulum, and 
often it is held tilted sideways. When the mot- 
mot executes a sudden about-face, it carefully 
twitches its tail up and over the perch with a 
graceful flourish that saves the plumes from 
abrasion. 

Their habitual immobility has earned for the 
motmots as a family the designation bobos (fools ) 
in Spanish-speaking countries, but their only 
folly is the avoidance of unnecessary exertion in 
a hot climate. Although the turquoise-browed 
bird much of the time appears immersed in a 
trance, it has not severed contact with the outer 
world. Nothing that moves in the circle of its 
vision seems to escape its large brown eyes. With 
surprising suddenness it breaks its long period of 
immobility with a rapid forward dart, perhaps 
to pluck a green caterpillar from a green leaf a 
dozen yards away. Returning to its perch, it beats 
its prey resoundingly against the branch before 
swallowing it. One sometimes hears the loud 
whacks coming from a thicket where the motmot 
rests unseen. Its diet includes beetles, caterpillars 
and other insects, as well as spiders, worms and 
small lizards. Often it overtakes winged insects 
in the air, in the manner of a flycatcher. Mot- 
mots and jacamars are among the very few birds 
which habitually prey upon the larger and more 
brilliant butterflies. 

The motmots’ flight is swift and undulatory 
but rarely long sustained. Unfortunately they 
have not, like the orioles, voices as lovely as their 
plumage. Rather silent through much of the 
year, with the onset of the mating season in 
March they frequently call cawak cawak, almost 
invariably twice together, or sometimes a single, 
long-drawn cawaaalk, all in a deep, throaty voice, 
as though they talked with a full mouth. In the 
scrubby thickets, male and female call to each 
other in their thick, lustreless voices, rest motion- 
less side by side on the same branch, and at inter- 
vals fly down to examine the banks where they 
will soon dig their burrows. 

In country underlain by porous limestone, as 
much of the Yucatan Peninsula is, the Turquoise- 
browed Motmots are said to nest and to pass 
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much of their time in caverns, grottoes and wells, 
laying their eggs in suitable crannies in the pitted 
walls. In the regions where I have studied them, 
such subterranean retreats are not available and 
they excavate their burrows in banks, much in 
the manner of kingfishers. In some of the dry 
interior valleys of Guatemala where cacti and 
thorny scrub form the dominant vegetation, as 
along the middle reaches of the Rio Motagua, the 
walls of barrancas and escarpments on the barren 
hillsides are perforated by many tunnels, appar- 
ently made largely by this species and the equally 
abundant Russet-crowned Motmot. Nearer the 
coast, where the magnificent rainforest is tall and 
heavy and clearings left by the shifting cultiva- 
tion are rapidly overgrown by lush, impenetrable 
thickets, the Turquoise-browed Motmots nest 
chiefly in the banks of streams at the season when 
the current is low, although they also take advan- 
tage of the sides of railroad cuttings and similar 
vertical exposures of soil. If an extensive area of 
tangled second-growth vegetation, such as they 
favor in this region, contains few suitable nest 
sites, a number of pairs will perforce breed close 
together. I remember a railroad cutting where 
seven pairs dug their tunnels within a few yards 
of each other and proceeded with their nesting 
despite frequent interruptions by pedestrians and 
the noisy passage of an occasional train. But 
where river banks provide an abundance of nest 
sites, each pair prefers to rear its family at a 
distance from its neighbors. 

When I found my first motmots’ nest in the 
bank of a Honduran stream, it already contained 
eggs. With a view to following the course of 
events, I carefully uncovered the chamber, then 
equipped it with a glass roof protected by a 
wooden lid. But the motmots would not tolerate 
such extensive alterations to their burrow. They 
abandoned their nest and three days later set 
about to excavate a new tunnel in a neighboring 
part of the bank. I was not displeased with this 
unintended result of my interference, for it pro- 
vided an opportunity to study the motmots’ nest- 
ing operations from the very beginning. The 
sexes were alike in plumage, and at first I could 
not distinguish the male from the female. But 
when one presented an insect or a spider to the 
other, | made the assumption that the attentive 
one probably was the male, and by a disarranged 


seather or a dust spot on the plumage, I could 
vhen distinguish the twain for brief periods, 
pespite their changes in position. 

It soon became evident that although both 
exes participated in the labor of excavation, they 
cid not take equal shares, but the female did most 
f the work. Each time she entered the boring 
he kicked vigorously, using her short legs alter- 
ately and sending back two intermittent, paral- 
lb] jets of sand, which at first shot out of the 
unnel but fell short of its mouth as they fol- 
wed her inward. Apparently she used her 
trong bill to loosen the earth at the head of ex- 
avation, then gradually kicked the soil outward 
cach time she returned to her task, for she never 
noved back to the entrance pushing the loosened 
material before her. 
ites in the burrow she emerged and flew to perch 
2a willow tree beside her mate, who after a few 
ninutes flew in turn to the excavation, such al- 
eration at the task of nest building being the 
ule in motmots, kingfishers, jacamars, wood- 
»eckers, trogons and many other hole-nesting 
virds. But the male’s spells in the boring were 
nuch shorter than his mate’s, and sometimes in- 
«tead of getting along with the work he would 
lelay in the doorway, scratch a little with his feet 
wx peck with his bill, look around at his partner, 
-ick out a little more earth, look around again, 
nd finally fly back to perch beside her without 
1aving accomplished anything of account. It cer- 
ainly seemed that by his symbolic digging and 
nis gifts of food he was coaxing and encouraging 
e female to intensify her efforts, without doing 
fair share of the work himself. Of course, 
‘ince I could not identify the sexes except by 
their conduct, it is not impossible that the male 
motmot was the earnest toiler, the female the 
,00d-giver and the coaxer, but this is unlikely. 

The motmots worked a long day, continuing 
antil about five o’clock in the evening, and on 
jome days they lengthened their tunnel by as 
much as fifteen inches. At first they backed out 
ail first after each spell of work, but after four 
lays they emerged head first, indicating that they 
Me now made an enlargement which permitted 
1em to turn around. This expansion at the 
nner end of the tunnel was the chamber where 
hey would lay their eggs and rear their young. 
i. somewhat less than five days these two birds 


After two to eighteen min- 


‘ 
4 
7d. 


had dug a burrow five feet two inches in length. 
Despite their prolonged subterranean labor, 
their beautiful plumage looked as fresh and clean 
when they finished their tunnel as when they 
began it. 

Four other burrows that | measured were be- 
tween fifty and sixty inches in length, but bur- 
rows up to eight feet long were long ago found 
by Robert Owen in Bate Verapaz,  Cuatenele 
The shortest of my burrows, only forty inches in 
length, was made in peculiar circumstances. A 
pair of motmots had begun to tunnel near the top 
of a low stream bank, from the edge of which 
the ground sloped down on ithe landward side, 
so that before long they found themselves digging 
out into the light and air. One can imagine their 
But they lost no 
time in starting a second burrow near by, and 


surprise and disappointment. 


since the season was now far advanced and the 
female’s need to lay was evidently pressing, they 
contented themselves with an unusually short 
tunnel. ‘This was so straight that from the mouth 
I could look right into the expanded chamber at 
the inner end. Most burrows curve gently to the 
right or left, so that the brood chamber cannot be 
seen from the front. 

The motmots take no soft lining into their 
burrow but deposit their eggs on the earthen floor 
of the nest chamber. The set consists usually of 
four, but sometimes of only three, short, blunt, 
pure white eggs, which in the Caribbean low- 
lands of eee Central America are laid 
chiefly in late April and early May, when the 
rivers are low. Both sexes incubate, each sitting 
for an hour or more until relieved by its mate. 
The partner arriving to take its spell on the eggs 
perches above the entrance of the burrow and 
calls in a low voice until the other comes out, so 
that only one is within at a time. While sitting 
in the nest they continually regurgitate the Hae 
of beetles and other hard, indigestible portions 
of their food, until at length the accumulated 
ejecta are compacted into a firm floor beneath the 
eggs and young. 

At the short tunnel made by the pair that had 
earlier dug out into the sunlight, I could look in 
and see the motmot sitting on the eggs, but of 
course I could learn its normal position while in- 
cubating only by stealing up in the night while it 
was asleep. My first nocturnal visit brought me a 
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great surprise, for when I directed my electric 


torch into the tunnel its rays picked out a crea- 
ture unfamiliar to me. A gray, furry animal had 
entered the burrow and slept there, probably 
digesting the eggs it had eaten! Such was my 
first startled impression, and only by noticing the 
turquoise on its brow and the blue on its wings 
could I convince myself that a motmot was pres- 
ent, slumbering peacefully on its eggs. Its body 
plumage was fluffed out so loosely, and its sub- 
dued colors were so transformed in the yellow 
artificial light, that it seemed to be clothed in fur 
rather than in feathers. The motmot, whose sex 
I could not learn, slept with its head inward and 
its long tail running straight forward into the 
tunnel, and in this orientation I found it on all 
my subsequent visits. Thereby it avoided bend- 
ing its tail while it sat for long hours, and it pre- 
served its ornate racquet-feathers clean and un- 
broken while performing its parental duties. 
Because the motmots so readily deserted bur- 
rows which I prepared for study before they had 
finished laying, I could not determine the exact 
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length of the incubation period. One set of egg: 
which I reached while they were still so fres| 
that the yolk showed through the translucen 
shell, hatched seventeen days later. But the ful 
incubation period may well be a few days longe 
than this, for in the Blue-throated Green Motmo 
it is twenty-one days. 

The newly hatched motmot bears not a trac 
of down or feathers on its pink skin. Its eyes ar 
represented by prominent protuberances on th 
sides of the head. It peeps in a weak, hoars 
voice. Soon after emerging from the shell it car 
hold itself erect, standing on its heels and sup 
porting most of its weight on its swollen abdo 
men. Although its eyes are tightly closed, it i 
already sensitive to light, and if the rear of the 
nest chamber is opened it shuffles, along with it 
brothers and sisters, into the entrance tunnel 
where it is difficult to reach. Both parents brooc 
the nestlings and nourish them with brilliant but 
terflies, green mantises, caterpillars, many smal 


insects of diverse sorts, and lizards up to si 
inches in length. The attendants are most wary 
about entering the burrow, often delaying fo 
many minutes on a perch some distance in fron 
of it, holding the food in their bill and knockin, 
it briskly against the branch as long as it con 
tinues to struggle. Inside the burrow, the sof 
parts of the lizards are somehow extracted fron 
the skin, which is then allowed to lie on the floo 
until. it decays. Since motmots give no mor 
attention to their nest’s sanitation than king 
fishers and no waste matter is ever removed, th 
nursery chamber soon becomes infested wit 
maggots and is disgustingly foul. 


The young develop slowly and are about a 
week old betore their eyelids start to open and 
heir pinfeathers to push through the skin. At the 
»ge of twelve days they bristle with the long pin- 
‘eathers, from whose tips the plumage is begin- 
1ing to emerge. When about twenty days old 
nhey are decently clad in feathers. ‘They are now 
ynost dificult to remove for examination, for 
when their chamber is opened at the rear they 
etreat into the middle of the tunnel, beyond 
seach of either end. Sometimes by shining a light 
nto the front of the burrow they can be driven 
sack within reach. When they are from twenty- 
ive to twenty-nine days old and can fly well they 
‘ome forth into the outer world. They now 
closely resemble their parents in coloration, al- 
shough their tails are far shorter and still lack 
he racquet-like tips. However, while perching 
he youngsters already sway them from side to 
side in the manner of their elders, at the same 
time making indescribable throaty noises which 
pear a recognizable resemblance to the adults’ 
ralls. Although their bills and feet are often 
raked with dirt, their plumage is as fresh and 
neat as if they had grown up in a nursery that 
nad been kept scrupulously clean. One marvels 


| left — Eggs of the Turquoise-browed Motmot. - 


usually consists of 4, and they are pure white. 
A nestling 12 or 13 days old. Below — All four 
hatched; the babies are now 20-21 days old. 


’ All photos by the author. 


that such loveliness should have come into being 
in a putrid hole in the ground. 

I have never had the good fortune to surprise 
them trimming their tails. But I am sure that the 
vanes are not merely worn away from the sub- 
terminal portion of the shaft as the birds move 
through dense vegetation, as some have imagined, 
for the denudation of the shaft begins while the 
central feathers, which alone undergo this trans- 
formation, are no longer than the lateral ones, 
so that they are shielded by them from contact 
with surrounding objects. In early June I found 
a young motmot, still attended by its parents, 
whose central tail feathers projected only an inch 
beyond the others, yet the shafts were already 
naked for a short distance above the terminal 
racquets. On another occasion, at the beginning 
of the breeding season, I saw an adult motmot, 
apparently just completing its molt, whose cen- 
tral tail feathers did not project at all beyond the 
lateral ones, yet the shafts were already vaneless 
for at least a short distance. Thus in the Tur- 
quoise-browed Motmot the falling away of the 
vanes begins long before the central tail feathers 
have reached their full length, and I have never 
seen an individual with fully grown feathers 
which did not have a long stretch of naked shaft. 
But in other motmots, such as the Broad-billed 
and the Blue-diademed, the central tail feathers 
reach nearly or quite their full length before de- 
nudation begins; and in these the vaneless portion 


‘of the shaft is always far shorter than in the 


Turquoise-browed Motmot. 


HERE IS ONE SPECIES of lively fiddler crab 

that thrives on every suitable shore from 

the South Pacific islands throughout the 

East Indies and on to the edge of the Red Sea. 

That distance measures almost half way around 

the world —a big empire for a two-inch crab with 
turquoise spots and crimson legs. 

Because of the success of this crustacean and 

its relations, I have visited many tropical coun- 


Little Crab 
with a Big Empire 


By JOCELYN CRANE 


tries during the past three summers, comparing 
fiddler habitats and behavior, photographing 
their dance-like displays and collecting specimens 
for laboratory study at home. Thanks to these 
wanderings of my own I can appreciate as never 
before both the size of our world and the accom- 
plishments of the crabs; not only have they 
spread widely around the globe, evolving through 
the ages into many different species, but a few 
far-ranging kinds preserve their characteristics un- 
changed, even to the patterns of their dances. 

Although the name of the most widely ranging 
fiddler is Uca tetragonon I started thinking of it 
as the “Shaker” as soon as I saw its display. The 
species belongs to a rather primitive part of the 
genus and the great claw does not make the 
beckoning wave found in American Uca. Rather, 
it shakes obliquely up and down several times, as 
the crab sits by its burrow or prances toward a 
neighboring female. 

The first time I saw a Shaker dancing was on 
the carefree island of Bora Bora. It was a red- 
letter day because none of that species on nearby 
Tahiti, where I was based, had yet started their 
display season. In the hope of finding the crabs 
more active on Bora Bora I flew over that morning 
on an island-hopping plane. The crabs were per 
forming nicely as I sat motionless beside them 
when a sudden shadow sent them all down their 
burrows. The shadow proved to belong to my 
taximan who had brought me to this sheltered 


A Tahitian fisherman casts his net while the 

tide is high. Fish are swimming over Fiddler 

Crabs (Uca tetragena), now safe in their bur- 

rows. Miss Crane worked here at the low tide. 
Photo: Studio Mackenzie, Tahiti. 
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wcove in a truck and was now prepared to settle 
idown sociably and watch the performance too. 
He wore a wreath of white tiare blossoms and 
yon that coral beach beneath the coco palms he 
‘looked exactly right. It was cheerful to picture 
him, complete with posies and a Polynesian smile, 
(driving a cab in Manhattan; he certainly would 
vhave lightened up a dingy morning. 

The next time I saw a Shaker was on a little 


island part way up the Red Sea. It was July and 
Ithe cool breezes that are routine in the South 
Pacific were unimaginable. A mile or so away 
Ithe domes and minarets of Massawa shimmered 
and bobbed in a golden mist, like a desert mirage 
moved east from the Sahara. It was so hot that 
every decision to move the camera gear and my- 
«self another fifty yards required a mental push. 
When I reloaded motion picture film, in the thin 
lshade of a scrawny mangrove, the emulsion felt 
almost like the sticky side of scotch tape. By that 
itime the thermometer registered 112 degrees in 
ithe shade and in the sun the mercury flowed on 
up to the top, stopping reluctantly against the 
glass. Farther down the beach my waiting boat- 
man dragged himself out of the water where he 
had been sitting, because that particular patch of 
‘Red Sea had now become hotter than the air. Yet 
here was the Shaker, dancing energetically with 
the inimitable rhythm he had shown in the South 
Pacific, apparently perfectly adapted to this hades 
he called home. 

I saw the Shaker once more, this time under 
far more comfortable conditions. It was in Zanzi- 
rbar, at a time of the year when the climate was 
vas pleasing as that of any South Sea isle, with 
“breezes, some photogenic clouds, an amiable sun. 
|The scenery was similar too; coco palms leaned 
over the blue-green bay and surf flashed on a 
sreef beyond. The human scenery, however, had 
-changed a lot between Bora Bora and Zanzibar. 
| Here instead of palm-leaf huts the sultan’s coun- 
‘try palace rose above me, sugar-white with cren- 
selations round the roof. As I watched, the scarlet 
icar of the ruler himself rolled through the palms 
and into the palace gate. Two girls came along 


Along this shore in Zanzibar there was plenty 
of opportunity to collect and study the Fiddler 
Crab known as Uca tefragonon. Part of one 
of the Sultan’s palaces is in the background. 
This and subsequent photos by the author. 


the shore, looking a bit like Hallowe’en witches 
in their black-and-orange kangas. When they saw 
my foreign clothes they pulled their veils across 
their faces and hurried on. Tahitian girls would 
have come up beaming and passed the time of 
day. 

At my feet once more were the changeless 
Shakers, bright with blue and red and shaking 
their claws as usual. Human clothes, houses, 
languages differ from place to place, but the 
Shaker display does not vary. If the taximan from 
Bora Bora could have suddenly appeared and 
turned a South Pacific fiddler loose to dance on 
the African beach, there could have been two 
predictable results. First, any female fiddler 
would have responded as though that crab had 
been born on Zanzibar. But the human Poly- 
nesian would have needed an introduction to the 
local African belles. 

It was partly to find out whether the behavior 
of this and other widespread fiddler species dif- 


fered in various parts of their ranges that I under- 


took my own globetrotting. In planning the 
work it seemed that the crabs’ habits might tend 


to differ on the far-separated edges of their ranges, 
even though the structural details of shells, claws 
and legs remained the same. That is, it seemed 
likely that evolution might work on activities, on 
characteristic motions, first, while consequent 
changes in morphology followed along later. As 
shown by the shaking tetragonon and _ others, 
that possibility has not proved to be true. The de- 
tailed characteristics of display seem, on the con- 
trary, to be as firmly fixed in the heredity of a 
species as the diagnostic ridges on the claws. 
Under appropriate conditions any crab dances 
only in the manner characteristic of its own spe- 
cies, and the species maintains the same rhythm 
from one margin of its range to the other. 
Although very little is yet known of this aspect 
of behavior in most animal groups, it is well es- 
tablished that the songs of some birds differ in 
various parts of their ranges. This variability 
probably occurs because birds perfect their songs 
partly through learning, through listening to 
other birds sing. Accordingly in somewhat iso- 
lated areas “dialects” may develop. With crabs 
and most other invertebrates, however, learning 
plays little part in the development of behavior 
patterns; there are no parrots among fiddlers. 
The more I have learned of fiddlers, the more 
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Fiddler flats and mangroves in the foreground 
at low tide, just outside Zanzibar Town. The 
house in the background was Livingstone’s in 
1866 when he was preparing fo go into Africa. 


surprising it seems that they have spread so widely. 
It is surprising because, unlike ocean-going whales 
and fishes, adult crabs cannot swim through the 
seas. It does not seem at all likely that they hitch 
hike on logs or ships or drifting coconuts; even if 
by rare accident an individual may be caught out 
of its burrow by the tide and carried on some 
transport out to sea, its legs are not adapted to 
clinging and climbing. 

In fact, except perhaps for a handful of such 
improbable hitch-hikers, the only way the fiddlers 
have ever been able to cover long distances is in 
their sea-going larval stage, as spiny little zoeas. 
Female fiddlers of all species release their hatch- 
ing eggs into the water near their burrows. From 
that moment the zoeas are carried helpless by the 
currents, often far out to sea. Before it molts inte 
a shore-living adult every youngster must reach 
some suitable patch of sand or mud — or perish. 

Such rare successful voyagers were drifting 
from one tropical shore to the next long before 
the Polynesians made their first canoe or the first 


‘Nhow from Arabia sailed the eastern seas. It is 
keasy to understand how, in time, fiddlers could 
rhus spread from their family home in the Ma- 
yayan region along the edges of the Indian Ocean 
o East Africa; the wide stretches of the Pacific 
nnust have been a greater challenge. 

The realization of that challenge came to me 
nrst on the day | left the Shakers on Bora Bora 
‘or the return trip to Tahiti. We were in an old- 
rashioned little seaplane with slits for windows. 
Passengers faced each other at close-range laden 
ith babies and bouquets, and the radio operator 
|-limbed to his place amidships via the seat-backs, 
ifter which his knees hung intermittently in the 
isle. All went well until we reached Raiataea, 
he last stop before Tahiti. Trouble then devel- 
i yped with an aileron and, since it was already 
vate in the afternoon, we could not leave before 


morning at the earliest; nobody willingly flies the 
South Pacific in small planes after dark. This 
thange in plan was of course unremarkable; 


planes are constantly delayed all over the world, 
patched up and sent safely on their way. 

lhe small incident however gave me an unfor- 
gettable lesson in time and space. In less than 
three days 1 was to leave Tahiti on the semi- 
monthly plane to Fiji; because of a close schedule 
it was important to catch that flight. Yet there 
was no way to reach ‘Tahiti on time save by our 
crippled plane, the wind being unfavorable to 
sailboats and no sea-going launch being in harbor. 


‘Tahiti, which earlier had seemed a pleasant two- 


Left — Miss Crane ready to begin collecting at 
Luanda, Angola. Some burrows were 3 feet 
deep. Above —A giant among fiddlers: Uca 
tangeri, dug on the beach pictured opposife. 


hour jaunt away, now resumed its primordial dis- 
tance. So as I stood on that alien shore in the 
lonely dusk the accomplishments of early Poly- 
nesian sailors for once became real. 

At the same time the unconscious feats of the 
fiddler larvae seemed equally impressive. Fiddlers 
have, somehow, made trips to almost everywhere 
—from Malaya to Somaliland, and to South 
Africa, Australia, Japan, Ecuador, New England 
and Brazil. Sometime, too, in the past they 
crossed the Atlantic and one species now waves 
from Portugal all the way down to mid-Angola. 
Often the principal ocean currents are against 
the route of travel and sometimes, as around the 
bulge of Brazil, there are no hospitable shores 
for hundreds of miles. Yet the fiddlers of the past 
made the journeys and some of them must make 
fantastic voyages today. 

Next morning, as we flew safely over the wide 
sea, it seemed clear that fiddlers are the heroes of 
one of the biggest stories of success in all the 


animal world. 
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The title of “Most Courteous Bird” 
must surely be awarded to the male 
KORI BUSTARD, standing slightly in 
advance of his mate in this picture. 
For the past four months he has been 
assiduously attentive to his mate — so 
much so that she rarely gets to take a 
bite of food for herself; the male picks 
it up and passes it from his beak to hers. 
We now have hopes that these rare East 
African birds will breed next spring. A 
yard with tall grass is planned for them. 


When this littl BLUE DUIKER was 
admitted to the Animal Hospital last 
fall for treatment of her hoof, she was 
jumpy and inclined to be afraid of the 
Hospital attendants. Inevitably she was 
nicknamed “Baby,” and petted, and now 
she is perfectly at home all over the 
Hospital. While her compartment is 
being cleaned she has the run of the 
place. Occasional visitors to the Hospital, 
not knowing she is a pet, hurry to the 
office to report there’s an animal loose. 


For the first time in ee years our varied col- 
lection includes an OLM, or EUROPEAN BLIND 
SALAMANDER. W siete pigment, with vestigial 
eyes, short limbs and external gills which it re 
tains throughout life, it shows extreme adapt ition 
for life in underground streams. Our specimen is 
a gift from Che ieee E. Mohr, who had maintained 
it for a year. It feeds on small crustaceans and 
worms, and ours is feeding readily on earthworms. 


Members of the Zoological Society will recall an excel- 
lent motion picture, “Adelie Penguins of the Antarctic,” 

which we showed at the mid- rice Members’ Meeting 
last year. Now we have two ADELIES, our first in the 
collection, and they came to us speoue) the man who 
made the picture, Dr. William J. L. Sladen. Collected 
deep in the Antarctic (Adelies are among the southern- 
most-breeding penguins) by “Operation Deep Freeze,” 
several of the birds were flown north to Portland, Ore., 
and were distributed among various zoos. Aspergillosis, 
almost invariably fatal to penguins, struck the group. 
Ne have lost two of the four birds presented to us, but 
the remaining two are being treated with new and ex- 
perimental fungicides and there seems to be a slight 
chance of saving them. At any rate, they are feeding ae 
themselves, ant recently are gaining slightly i in weight. 


REMEMBER THEM? 


DACCA, RAJPUR and RANIGANJ were 7 weeks old when 
Staff Photographer Dunton took this delightful picture 
in 1944. We reproduced it on the cover of Animal Kingdom 
and in an accompanying article General Curator Emeritus 
Crandall tried to describe and forecast the temperaments 
of the youngsters. Little Dacca, he said, was obviously “a 
hoyden, always sweet.” Rajpur he described as “slow, fat, 
lazy and good-natured.” Raniganj was the only black sheep; 
he was “furtive and unpleasant.” Well, what have the 
years done to our little Tigers? Are they still sweet, and 
lazy, and furtive? Opposite are their portraits as they ap- 
pear today at the age of 14 years. Dacca is still sweet, and 
Rajpur is still lazy. Raniganj? Well . . . self-sufficient! 


ANDY — 
REMEMBER WHEN? 


When ANDY, the ORANG-UTAN, 
came to us in the summer of 1947, he 
was a shy and affectionate baby, always 
solemn and never so happy as when he 
was clinging to one of his human com- 
panions in the Animal Hospital, where 
he was quartered for the first few weeks. 
At the right is Andy as he is today — 
400 pounds in weight, with a great 
throat pouch and enormous cheek pads. 
He is too fat; that we admit. But his 
obvious interest in people has never 
abated; he is still gentle and friendly. 
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#AS SANDRA 


separable companion since the 
48 has been SANDRA. Life 
y has not been a bed of roses. 
t how praiseworthy his rela- 
1 human beings, Andy has 
Il, pure Orang-utan — when it 
andra. When she climbed, he 
er by the hair and pulled her 
entually she was almost hair- 
till grabbed an arm or a leg. 
is food—and Sandra’s too. 

have separated them often 
ra is getting plumper now. 


RANIGANJ 


Africa’s Champion Digger 


By WILLIAM BRIDGES 


HE AARD-VARK is an animal that looks a 

little like a pig — and acts a great deal like 

one. That sleeps all day —and snufHles, 
shufHles, digs, and in general behaves interest- 
ingly, only at night. That eats raw termites by 
choice — but will accept chopped raw meat, raw 
egg, cereal and milk by necessity. It is a grotesque 
anomaly in the general run of Zoo animals, and 
we are happy to have one on exhibition again 
after a lapse of more than half a dozen years. 

Pig-like it may be in appearance (although our 
own Guidebook speaks of it not unaptly as “look- 
ing somewhat like a huge, ungainly, slow-moving 
rabbit”) but it is not a pig; it has a whole zoologi- 
cal Order to itself, the Tubulidentata. Oryctero- 
pus afer is its scientific name and there are a 
dozen or more races, all confined to Africa south of 
the Sahara. Ours is Orycteropus afer ruvanensis. 

It is too bad that we do not know, and have 
no way of finding out, how our new young Aard- 
vark was captured. Any capture of an Earth-pig 
is likely to be an exciting business, for it is a 
champion digger and even in hard-packed earth 
is said to be able to dig just about as fast as a 
team of native hunters can shovel after it. 

Our Aard-vark weighed 107 pounds when it 
came to us on December 11, making us think that 
it must have been captured when still a baby, for 
it was in captivity in Africa for at least 14 months 
before it came here. All we know is that it was 
captured near Rumuruti in Kenya sometime late 
in 1956, Since a full-grown Aard-vark is said to 
weigh about 140 pounds (we have had one that 
weighed exactly 140 pounds on arrival, and an- 
other that weighed 154 pounds), a 107-pounder 
is obviously still growing, and 14 months ago 
must have been pretty small. 

There is this to be said for it: young or not, it 
is perfectly coordinated as far as defence is con- 
cerned. A couple of weeks ago Hospital Attend- 
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ant Gus Waltz had occasion to enter the Aard 
vark’s compartment in the Animal Hospital 
where it is temporarily quartered until room i: 
made for it in the Kangaroo House. The anima 
was sound asleep in typical Aard-vark posture 
curled in a tight circle with its snout protecte¢ 
by hind legs and tail. As Waltz worked quietly 
the animal awoke, uncoiled, stood on all fou 
feet, and then suddenly let fly with its hind legs 
A stinging shower of tanbark bedding coverec 
Waltz from head to foot and for a momen 
blinded him. The Aard-vark made no attemp' 
to follow up and attack with its foreclaws. 

This is our seventh Aard-vark since 1924 ane 
none of them have done particularly well — twe 
years, two months and two days is our best record 
With a few exceptions, other zoological garden: 
have had the same experience. London, however 
is on record as having kept one for ten years anc 
another for six, which makes us think that if we 
give this healthy youngster exactly the diet anc 
exactly the living conditions it wants, we can de 
a good deal better than ever before. 

As for the diet, the standard mixture for suck 
specialized feeders has always been choppec 
meat, raw egg and milk. Some zoos have hac 
good results by mixing cereal into this soupy sub 
stitute for ants, and we are now adding dog 
biscuit meal, codliver oil and bone meal. The 
Aard-vark seems to like it; at any rate, it whip: 
its long, sticky tongue into five quarts of the stuf 

every afternoon and licks the pan clean. 

Years ago someone on the staff tried to thin] 
like an Aard-vark and imagine a captivity-die 
that it would like better than meat- -ego-milk. A 
some trouble we imported a 100-pound bag o 
dried locusts from Africa, a bag of dried flie 
(water boatmen) from Mexico and, as a sure-fire 
delicacy, a generous quantity of ant pupas fron 
Europe. Moisten any of these and they imme 


aiately become tender, juicy and (to an Aard- 
mark) irresistible. Or so we thought. 
: £ 


| The Aard-vark merely sniffed them. It did not 


«en do us the courtesy of flicking out its tongue 
mra taste. 

As far as living quarters are concerned, the 
mphasis is again on thinking like an Aard-vark. 
Africa, the animal spends the daylight hours 


veep in its burrow and comes out only at night to 
wander and feed. We cannot — or, rather, do not 
yant to—give it a real, concealing burrow; a 
oo, after all, is for exhibition. We do concede 
aat the Aard-vark would be happier with a deep 
wed of earth or tanbark, something in which it 
ian partly but not entirely conceal itself. And so 
special sleeping box is being built in the Kan- 
aroo House —a low box, partly roofed over to 
ive a feeling of snugness and intimacy, with a 
lassed front so the sleeping Earth-pig will be at 
sast visible to visitors who will take the trouble 
) stoop. 

The best account of an Aard-vark’s way of life 
1 the wild that I know is R. Verheyen’s in his 
thological study of mammals in the Upemba 
National Park in the Belgian Congo. What fol- 
ows is a paraphrase of the Verheyen article. 


Verheyen, R. Contribution a |’ Etude Ethologique des Mammiferes 
a Parc National de l’Upemba. Institut des Parcs Nationaux du 
tongo Belge, Brussels, 1951. 


The Aard-vark digs with astonishing ease, us- 
ing its powerful claws and its heavily muscled 
tail, the latter helping to thrust out the earth dug 
by the feet. A new burrow is smooth-sided “as if 
a big python had forced a passage through a hole 
too narrow for it.” ‘The horizontal burrow is 
some seven to ten feet long and ends in a cham- 
ber where the animal sleeps; it is big enough for 
the Aard-vark to turn around in, for it customarily 
enters and leaves the burrow head-first. 

Quite a number of other animals make use of 
abandoned Aard-vark burrows — Warthogs, Por- 
cupines, pythons, small rodents, mongooses and 
occasionally Servals, Leopards, Jackals and wild 
dogs. 

Ordinarily the Earth-pig is strictly nocturnal 
and does not emerge until complete darkness, 
but occasionally in the dry season or in high areas 
where the nights are quite cool it does a little sun- 
bathing at the entrance to its burrow in the early 
morning sunshine. 

“The exit of the Aard-vark from its burrow is 
as spectacular as it is strange,” Verheyen wrote. 


Our first Aard-vark in half a dozen years. It 
is still a growing youngster and appears fo be 
quite healthy and adjusted to life in the Zoo. 
It is now on exhibition in the Kangaroo House. 


“After standing immobile for several minutes at 
the entrance to its burrow, to catch the slightest 
sounds, it takes off suddenly with great leaps 
which carry it a dozen metres from its hiding 
place, after which it stops equally suddenly to 
look around the neighborhood, standing on all 
four feet, the ears erect and the head turning in 
all directions. Soon it starts moving again and in 
several long jumps makes a kind of semi-circular 
trip around its lair to size up the situation, listen- 
When it is satisfied that every- 
thing is all right, it trots away.” 

Feeding then begins, on all sorts of termites 


ing and looking. 


and ants except the big red ant; termites are its 
primary food. Breaking open termite mounds 
produces comparatively poor results and “the only 
rational method of hunting” is to seek out whole 
colonies of termites at night, when they are on 
the march. ‘These bands may be composed of tens 
of thousands of individuals, in columns ten to 
The Aard-vark is guided to 
them by its keen hearing (picking up the sound 
of thousands of tiny termite-feet in the leaves of 
the forest floor) and also by its sense of smell. In 


forty metres long. 


the course of a night it may wander ten to thirty 
kilometres (about six to eighteen miles). 

It is the general belief that the Aard-vark feeds 
exclusively on ants and termites, but Verheyen 
reports some curious circumstances that indicate 
a vegetable diet too. According to natives work- 
ing for him, the Aard-vark carefully buries its 
droppings in a hole which it digs in loose earth. 

“Intrigued by this odd behavior which, in a 
wandering animal of this kind seemed inexplic- 
able, we questioned the workmen at length and 
learned — not without trouble, for they did not 
understand the drift of our questioning — that it 
was a matter of the Aard-vark ‘fertilizing his 
fields,’ the latter being the place where, according 
to our taxidermist, it would ‘grow its peanuts.’ 
Subsequent investigation revealed that it was a 
question rather of a gourd-like plant . . . which 
develops aerial roots that lengthen from day to 
day, finally penetrating the soil, where the tips 
swell and become white balls 5 or 6 centimetres 
in diameter, with a soft skin, and containing a 
gelatinous liquid and numerous flat, soft seeds. 

“Considering that this plant does not grow in 
clumps .. . and that it thrives only in loose soil, 
we give some credit to the assertions of our work- 
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man who claims, first, that the fruits are gathere 
only by the Aard-varks, which are very fond o 
them and, after digging them up, break the ski 
by pressing with he earl and then lap up th 
contents by means of the tongue, and further 
more that the plant is found only in the little pit 
dug by Aard-varks — in which, after germinatiol 
of the plant, insect remains can easily be found 

“The same native, whom I had directed to. . 
analyze the contents of the digestive tract of ai 
Aard-vark, showed me seeds found in the intes 
tine which strangely resembled those we foun 
in the fruits of the gourd-like plant. 

“At present, however, we do not attach rea 
importance to this finding, which we attribut 
simply to chance and to products accidentalh 
swallowed while feeding.” 

[Although Verheyen reports the native state 
ments at some length, only to disclaim any posi 
tive belief in the “proof” offered by the intestina 
contents, it is of interest that in recent year 
zoological gardens have found that Aard-varks di 
much better if they are given a certain amoun 
of carbohydrates in their diet, in addition to th 
protein diet of meat-egg-milk.] 

Usually one, but occasionally two, young ar 
born at the beginning of the second rainy seasor 
in October-November. The young Aard-var 
remains in the burrow for about two weeks ant 
then begins to accompany its mother on her noc 
turnal rambles. In subsequent weeks the mothe 
digs a series of new burrows, occupies then 
briefly, and moves on; by the time the youngste 
is some six months old, it has begun to do its ow: 
digging. 

Lions and Leopards are the principal enemie 
of the Aard-vark, but even these must attack wit 
caution, for while the Aard-vark will run away 
if hard-pressed it lies on its back with all fou 
sharp-clawed feet in the air for protection. 

Next summer, if our Aard-vark maintains if 
present excellent health, we contemplate an i 
teresting experiment: liberating it in an area ( 
hard-packed but concrete-based earth, such ¢ 
the old Prairie Dog enclosure, and photograph 
ing it while digging. If it is only half as good 
digger as field observers report, it will need _ t 
be a comfortably cool day when we try the e 
periment and start a shovel crew on the job 
digging it out again. 


4 
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he Taipan, 


HE THREE MOST DANGEROUS SNAKES in the 
world (probably) are the King Cobra of 
southeastern Asia, the Black Mamba of 
Africa and the Taipan of Australia and New 
Guinea. On the morning of December 7 we 
pulled the nails out of a stout shipping box, lifted 
out a closely-woven cloth bag, gingerly snipped 
ithe twine that bound its neck, and stood back 
while 12 baby Taipans slid out into a waiting 
isnake-proof container. 

We have long had King Cobras and Black 
Mambas; the novelty has long since worn off. 
But as far as we know these are the first Taipans 
ever seen alive outside their native land. 

* + + 

_ Australia is the only continent that has more 
‘venomous than non-venomous snakes. In fact, 
more than seventy kinds of venomous snakes are 
-known from Australia, and it is fortunate for the 
*human inhabitants that few of them are large 
enough or sufficiently abundant to represent a 
sserious menace. 

Five species are primarily responsible for the 
small number of snake bites recorded each year. 
‘These are the Tiger Snake (Notechis scutatus), 
the Copperhead (Denisonia superba) — no rela- 
tion to the American Copperhead — the Death 
Adder (Acanthophis antarcticus), the Common 
Brown Snake (Demansia textilis) and the Red- 
bellied Black Snake (Pseudechis porphyriacus). 
The Tiger Snake, indeed, is one of the note- 
worthy reptiles of the world, possessing one of 
the most toxic venoms ever tested, but despite 
this fact it is not responsible for many cases of 
snake bite. Most Australian snakes, like those 


ustralia’s Deadliest Snake 


By JAMES A: OLIVER 


in many other parts of the world, are commonest 
in areas of sparse human habitation and so cause 
little real trouble. 

In a listing of Australia’s most important ven- 
omous snakes — important in relation to human 
beings —it may seem a glaring omission not to 
mention Oxyuranus scutellatus, the Taipan. For 
not only is it the largest venomous snake on that 
continent, but naturalist David Fleay and scien- 
tist Dr. F. G. Morgan of Australia both rate it as 
Australia’s deadliest. Why does it not head the 
list? Only because it has a limited distribution 
and is so rare that it is seldom encountered by 
human beings. 

The Taipan was first made known to science in 
1867 when one was killed near Cooktown in 
Queensland. No other individuals were collected 
for the next 56 years, when two were taken on 
Cape York Peninsula in 1923. On this latter 
occasion it was given the vernacular name of 
Giant Brown Snake, an allusion to its superficial 
resemblance to the Common Brown Snake (De- 
mansia textilis) and the Mulga or King Brown 
Snake (Pseudechis australis), and described as a 
new species. This rediscovery stimulated a search 
for additional specimens to determine its true 
nature. Dr. Donald F. Thomson of the Walter 
and Eliza Hall Institute of Research travelled 
thousands of miles over the Cape York Peninsula 
hunting for specimens. Everywhere the abo- 
rigines spoke of the Taipan with great awe and 
respect, distinguishing it from similar snakes and 
representing it as the most deadly of all. After 
many days of fruitless search, Dr. Thomson heard 


that a dog had been killed by a Taipan in a 
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village nearby. He was fortunate enough to cap- 
ture the snake, the first Taipan to be collected 
alive. Thomson extracted venom from it several 
times. It laid 7 eggs and died shortly thereafter. 
Subsequently Thomson caught five other ‘Taipans 
and in 1933, on the basis of these specimens, he 
was able to confirm the identity of the species 
and establish that it was indeed the same as the 
snake first described in 1867, a form distinct from 
all others previously known. In order to avoid 
confusing it with the Brown Snakes, the native 
name of Taipan was adopted as its vernacular 
name. Thomson asserted that some individuals 
may exceed 11 feet in length, which would rank 
it as one of the largest venomous snakes in the 
world, exceeded only by the King Cobra (18 feet, 
4 inches), the Black Mamba (14 feet.) and the 
Bushmaster (more than 12 feet). 

Possibly influenced by the reports of natives, 
Dr. Thomson stated that the Taipan is extremely 
ageressive and continues to fight savagely after 
capture, often severely injuring itself in its at- 
tempt to escape or bite. He added that when it 
is about to attack, it flattens and raises its head, 
drawing the anterior body back into a closely 
folded S. From this position it strikes quickly 
and accurately, taking a firm grip and biting sev- 
eral times in quick succession. 

Largely as a result of Thomson’s work, the 
name Taipan began to appear in scattered pub- 
lications, but much remained to be learned about 
it and it was still readily confused with the Brown 
Snakes. Some studies had been made on its 
venom but more specimens were needed for fur- 
ther analysis before a serum could be made 
against its bite. 

On July 28, 1950, a young snake collector, 
Kevin C. Budden, from Sydney, was collecting 
in the scrub area near Cairns, Queensland. He 
saw a Taipan emerging from a heap of vegetable 
debris and quickly pinned it down, grabbing it 
behind the head. He was some distance from the 
car in which he had left his supply of collecting 
bags. Carrying his prize in his hands he returned 
to the car and was in the process of putting the 
snake in a bag when it managed to bite him on 
the thumb. It bit down firmly and was removed 
with difficulty. Budden’s companions were all for 
killing the snake immediately before rendering 
first aid, but he restrained them and urged them 
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to see that the snake was forwarded to the Com. 
monwealth Serum Laboratories in Melbourne in 
order that its venom could be studied. He knew 
of the scientific need for information about this 
rare snake and determined that his catch should 
contribute to this knowledge. Budden died the 
next day, but the snake reached the laboratory 
in Melbourne safely and in AnrmaL KrincpoM 
for March-April, 1953, David Fleay related the 
thrilling account of his own part in extracting 
venom from this particular snake. 

Since 1950 Eric Worrell and others have 
learned more of the habits and habitat of the 
Taipan in Australia and have collected additional 
specimens. Today the snake is known to occur 
in Queensland on the Cape York Peninsula, 
along the Gulf of Carpentaria and as far south 
as the vicinity of Gympie on the east coast of 
Queensland. During World War II it was discoy- 
ered in southeastern New Guinea. In fact, much 
of our knowledge of it has come from the New 
Guinea area where Kenneth R. Slater, Assistant 
Animal Ecologist of the Department of Agricul- 
ture’s Division of Animal Industry in Port 
Moresby, has been collecting specimens for study. 

Mr. Slater’s investigations indicate that in some 
areas of southeastern New Guinea the Taipan is 


Harmless-looking enough — but this is one of t 
small Taipans that have just come to us, and 
is every reason fo believe that even though i 
baby some 20 inches long, it is highly venor 


encountered fairly frequently. He found it more 
prevalent along river banks where grasslands in- 
terrupt forested areas; boulder-strewn sections of 
such country appear to be the ideal habitat. ‘The 
‘Taipan is active during the daytime and in early 
evening. His and Worrell’s studies reveal that 
the ‘Taipan is not the aggressive snake others have 
said it was. Rather it is shy and retiring, taking 
to flight when encountered, but defending itself 
vigorously and effectively if molested or dis- 
turbed. Recent studies on its venom have been 
made by Dr. F. G. Morgan and his associates at 
the Commonwealth Serum Laboratories. They 
have used venom samples from the Taipan 
milked by David Fleay, from several individuals 
sent in by Mr. Worrell and from a number 
milked in New Guinea by Mr. Slater. These 
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1ow that Taipan venom is almost as toxic as 


nat of the Tiger Snake and that it ejects an 
stounding amount when it bites — reportedly 
vice as much as any other Australian snake. 
.lso, it has relatively the longest fangs of any 
2nomous snake in the Australian area. Among 
1e few human beings definitely known to have 
een bitten by Taipans, only two are reported to 
ave survived. One of these is Mr. Slater, who 
as played such a prominent role in getting Tai- 
an venom for the Commonwealth Serum Lab- 
ratory. Fortunately —and partly thanks to his 
fforts — this laboratory now manufacturers a 
vecific antivenin against the venom of the Tai- 
an. Despite prompt and modern treatment, Mr. 
later had a very difficult time before he recov- 
red from his bite. 


Mr. Slater soon noticed that Taipans from 
New Guinea differed in color, in the character of 
the scales on the back and in some characters of 
the skull. He described this population as a new 
race, naming it Oxyuranus scutellatus canni. ‘The 
canni is in honor of Mr. George Cann, Curator 
of Reptiles at Taronga Park Zoo in Sydney. One 
of the striking features of this new race is the 
broad reddish-orange area on the posterior two- 
thirds of the back, which is characteristic of all 
the New Guinean individuals. The natives of 
the Port Moresby region well know and respect 
the grayish-black snake with the orange streak 
on its back. They call it either “Diriora” or 
“Gobari.” 

For several years we have been trying to get a 
live Taipan for our collection in the Reptile 
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House. One Australian reptile dealer told us 
three years ago that if we were willing to pay ten 
times the highest price asked for any other Aus- 
tralian venomous snake, he could get us a ‘Taipan. 
We agreed to this rather exorbitant price be 
cause no American zoo, and probably no zoo 
anvwhere outside of Australia, had ever ex 
hibited this snake. No specimen was forthcoming 
and the dealer put an advertisement in a Sydney 
newspaper, stating that he urgently needed “a 
live Taipan for an American Zoo — if anyone's 
game to collect it!” Still no ‘Taipan. 

Last summer we communicated our needs to 
Mr. Slater in Port Moresby. He has a keen in- 
terest in herpetology and was most sympathetic to 
our request, but the pressing need for ‘Taipan 
venom to manufacture antivenin far outweighed 
any other consideration. Mr. Slater had ten live 
adults at the time our letter reached him, but he 
could not let us have any of these. However, he 
had a number of Taipan eggs that were incubat- 
ing and he offered to send us some of the young 
if we would like to try to rear them. He insisted 
that we would have to get enough of the anti- 
venin to take care of a possible accident with the 
little snakes. ‘The warning in his letter was ex- 
plicit: “I can assure you that the power of the 
venom cannot be over-estimated.” 

We replied immediately that we would be de- 
lighted to get the young snakes and that we were 
ordering the antivenin from Melbourne. On 
October 23, 1957, Mr. Slater wrote that the eggs 
had hatched after an incubation period of 91 days 
and that he would soon be sending us a dozen 
baby Taipans. This was wonderful news. All 
preparations had been made for their flight from 
Sydney to New York, but a hitch developed in 
getting them from Port Moresby to. Sydney. The 
Australian Quarantine people wanted no live 
Taipans coming in by air, so Mr. Slater had to 
arrange for them to go to Sydney by boat. 

As with so many shipments of animals from 
Australia and New Guinea, we received invalu- 
able assistance from Sir Edward Hallstrom and 
our other friends at ‘Taronga Park Zoo. They 
took the young snakes from the boat when it ar- 
rived in Sydney, checked and watered them and 
then placed them safely on the plane for New 
York. We were concerned over the prolonged 
trip and were apprehensive for the health of the 
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little snakes during their travels. However, 0 
December 7, 1957, a month and a half after the 
were hatched, the snakes arrived in New York 
They came through in excellent condition an 
we were thrilled to see our first live Taipans. 

The lithe, slender, slate-gray youngsters wit 
the prominent orangish backs and bright orang 
brown eyes actively explored their new surrounc 
ings. They crawled around flicking their tongue 
in and out, giving the impression of very ale 
but not excited snakes. Most of them dran 
copiously after their trip. Mr. Slater had give: 
us the benefit of his experiences with ‘Taipan: 
suggesting several possible items for their care 
He had measured the babies a few hours afte 
hatching and found them to vary from 121% to 1 
inches in length. At shipping time they wer 
not nearly as nervous as they were immediatel 
after hatching, probably as a result of having bee 
handled enclully on several occasions. He hopil 
we would be able to get them to feed voluntarily 
but gave us the fortnats he had used successfull 
for forced-feeding the majority of adults he ha 
kept. 

Head Keeper Steve Spencook and I set up tw 
large cages for the snakelings, putting half o 
the shipment in each. We covered part of th 
floor with damp moss and placed a potted plan 
and a large water dish in each cage to provide th 
high humidity Mr. Slater suggested. Then Stev 
began trying to get the youngsters to eat. Thre 
ate immediately, to our pleasant surprise and re 
lief, and within two weeks nine were feeding 
We are still trying to get the remaining young 
sters to eat voluntarily, but we feel fairly cor 
fident of raising at least part of the brood. 

We measured six of those that are feeding an 
found that they were between 20 and 22 inche 
They have a long way to grow to reach the max 
mum length for their species, but at least som 
of them are on their way. Today they are inte 
esting and active, non-belligerent little snakeling 
but we are keeping Mr. Slater’s warning in mind 
“It would be unwise to take chances with ther 
when they grow a little larger for one cannot te 
when they are likely to adopt the extremely ne 
vous behaviour so common with the adult snakes. 

This is sound advice for Reptile Keepers an 
Curators dealing with all species of venomov 
snakes. But especially with Taipans. 1 


| Now 

Fishes Come 
in 

Plastics Bags 


By JAMES W. ATZ 


ODERN TECHNOLOGY has helped solve 
many of the problems of keeping fishes 
and other aquatic animals in captivity. 
Probably the most spectacular of these advances 
aas concerned the transportation of living fishes. 
t is now possible to ship small fishes practically 
pny place in the world at reasonable cost, and 
millions of them are transported long distances 
each year. 

The Aquarium has naturally been aware of 
hese developments; in fact, we tested some of 
he new methods and equipment when they first 
1ppeared; and our collections have, of course, 
peen enriched by the purchase of species never 
vefore available on the market. But our appre- 
riation of the advantages offered by the modern 
echniques took on new dimensions when we 
ourselves recently became involved in the trans- 
nortation of fishes to and from such outlying 
laces as Antigua, the Belgian Congo, the 
dawaiian Islands and Israel. 

Not long ago, Dr. Vernon Brock enlisted our 
iid in obtaining some Tilapia for experimental 
ntroduction into the Hawaiian Islands. Dr. 
3rock was Director of the Division of Fish and 


The first of the highly valued Buffalo Fish to 
reach Israel alive have their plastic bag 
carefully filled with oxygen at the Aquarium. 


Game for the islands, and he has been trying to 
enlarge and diversify that archipelago’s meager 
fresh and brackish water fauna with useful fishes. 
A species of Tilapia that Dr. Brock had previously 
introduced was developing into a good bait fish 
for the fast-growing tuna fishery, and now Dr. 
Brock was looking for a fish that would eat the 
coarse vegetation that chokes some of the reser- 
voirs and irrigation ditches on both the Hawaiian 
Islands and Guam. Of the better known species 
of Tilapia —and there are a good many about 
which we know practically nothing — Tilapia 
melanopleura or Tilapia zilli seemed to fit the bill 
most closely. ‘They were reported to be plant- 
eaters, favoring the type of vegetation that needed 
to be controlled, and melanopleura at least had 
also proved amenable to captivity, hundreds of 
thousands of them being cultivated in ponds in 
the Belgian Congo. ‘The only difficulty was to get 
living specimens al] the way from their native 
Africa to Hawaii. 


i. 


While checking into the food habits of Tilapia, 
Dr. Brock learned that Tilapia zilli had been in- 
troduced into the island of Antigua in the British 
West Indies. 

Specimens from the London Zoo had been 
brought to the island and were thriving mightily. 
Our first step in procuring some Tilapia for Dr. 
Brock was therefore to get in touch with An- 
tigua’s Director of Agriculture, Mr. Malcolm 
Park, to find out whether a shipment was feasible. 
From Mr. Park soon came the welcome reply that 
small specimens were available and that arrange- 
ments could be made with Pan American to fly 
the fish to New York. 

All this sounds quite routine, but behind it 
lay the assumption that Mr. Park would be able 
to use the new method of fish shipping to get 
the Tilapia to New York. In fact, without this 
technique, there would scarcely have been any 
point in getting in touch with Antigua at all. 

Because of its speed and widespread ramifica- 
tions into isolated regions not otherwise acces- 
sible, air transport is the natural choice for the 
transportation of all kinds of animals. ‘To carry 
fish by boat from the far reaches of the West 
Indies would have required an experienced fish 
runner, equipped with tanks, heaters, pumps, fish 
food and all the other paraphernalia necessary to 
take care of fish for extended periods. Air trans- 
port eliminates all this, but places a terrific pre- 
mium on weight, and for this reason was for 
many years much too expensive. For example, 
a shipment of small Tilapia such as we were con- 
sidering would have required at least twenty gal- 
lons of water, and this in itself weighs 167 
pounds — to say nothing of a container strong 
enough to hold so much fluid. 

The new method of fish shipping drastically 
reduces the amount of water necessary as well as 
the weight of the shipping container and thus 
makes air freight or express economically prac- 
tical. Instead of heavy, clumsy tanks, plastic 
bags are used to hold the fishes. These are so 
thin and they are practically transparent, and 
yet they are strong enough to hold several gal- 
lons of water. The bag, partially filled with water 
and fish, is placed in a light corrugated cardboard 
box, surrounded by insulating material for tem- 
perature control. ‘The mouth of the bag is tightly 
closed by means of rubber bands. Frequently, 
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for safety’s sake, the bag containing fish anc 
water is put inside another plastic bag that is simi 
larly sealed. The box can now be placed in any 
position without leaking. This used to be a par 
ticular weakness of the old) fixed containers; they 
would frequently be turned upside down during 
transit, and the fish would then arrive sans water 
dead. 

Some of the old containers for shipping fishe: 
actually depended on access to atmospheric air in 
order to aerate the water. The new plastic bags 
are completely sealed off, but advantage is taken 
of this fact by filling them with oxygen instead 
of air. This makes it possible to use much less 
water during shipment, since the fish have a large 
reservoir of oxygen to draw upon. We wondered 
whether the fish people on Antigua had access 
to bottles of compressed oxygen, and were re 
lieved to learn that they did. 

Once all arrangements had been made, it was 
a simple matter to send to Antigua a couple of 
shipping boxes with plastic bags, rubber bands 
and a set of complete instructions. All that re: 
mained was to wait for the cablegram announe 
ing the fishes’ departure. I will remember how 
excited I was when Tankman Joseph Armstrong 
removed the plastic bags from their container, a 
couple of hours after midnight, in the Customs 
Office at New York International Airport. Would 
our precious Tilapia be dead? 

They were not. A few of them looked a rill 
groggy, probably from the effects of a chill, so we 
rushed them back to the Aquarium and in an 
hour or so they were swimming about in one of 
our tanks with no sign of having recently com 
pleted a 2,000-mile trip. 

We kept the thirty-odd Tilapia zilli for a few 
weeks, pampering them with the best of food and 
care so that they would be in tip-top condition for 
the next leg of their journey —to the Steinhart 
Aquarium in San Francisco. Packing them for 
the air trip was routine for Tankman Armstrong 
who made hundreds of similar shipments during 
several years spent in the tropical fish trade. After 
a week or two of rest and recuperation at th 
Steinhart Aquarium, the Tilapia were shippec 
by air to Honolulu, where they have multipliec 
successfully and will soon be put into reservoir: 
and irrigation ditches to test their ability to co 1 
trol the excessive growth of aquatic plants. ‘ 


| BEHIND THE SCENES 


| NEWS AND NOTES OF THE ZOOLOGICAL PARK, THE AQUARIUM 
| AND THE DEPARTMENT OF TROPICAL RESEARCH 


End-of-Year Census Reveals 
| 1,044 Species in Zoo 


The December 31, 1957, census of the animal 


ibllections, during which the staff makes an ac- 
«al count of every animal in the Zoological Park, 
fave a combined total for mammals, birds and 
ptiles of 1,044 species and subspecies. This is 
ae greatest variety we have had since 1941. 

The Mammal Department reported 513 ani- 
vals of 168 kinds. Birds counted 1,505 specimens 
f 636 forms. Reptiles turned in a count of 613 
pecimens and 240 species and subspecies, with 
ll zoological Orders represented. 

Varied as the collection now is, it falls well 
aort of the record for 1913 when we exhibited 
:,290 species and subspecies, and 4,729 speci- 
nens. The collection at the end of the year con- 
ained only 2,631 individual animals. 


King of Morocco Visits 

the Zoological Park 

His Royal Highness the King of Morocco made 
| rapid but thorough visit to the Zoological Park 
m December 12. He was accompanied by Rich- 
ird C. Patterson, Jr., Commissioner of Commerce 
md Public Events, and James J. O’Brien, Deputy 
“ommissioner. His principal interest, expressed 
a advance, was in our Primate collection and 
particularly in our young Chimpanzees. 


A Plethora of Pups 

When we acquired a pair of Dingos, or Aus- 
ralian Wild Dogs, from the Taronga Park Zoo 
n Sydney in the fall of 1954, we had no idea that 
ve were going to have a surplus Dingo problem 
Imost immediately. That is the case, however, 
or the pair produced nine pups on December 
0, 1955; five pups on December 23, 1956; and 
ine more on December 20 of 1957 —the last 
oung born in the Park in 1957. All the pups are 
hriving, despite the fact that they are being 
eared in an out-of-doors shelter during the cold 


weather. [heir mother apparently prefers the 
out of doors to warmer quarters inside the Kan- 


garoo House. 


Aquarium Tankman Poisoned 
by a Lion Fish 


It has often been asserted that the Lion Fish, 
or Zebra Fish (Pterois volitans), is not dangerous, 
and the effects of being stung by one of its fan- 
tastic fins have been minimized. We have re- 
cently had dramatic proof at the Aquarium that 
the sting is intensely painful, and we believe that 
without prompt treatment it might be fatal. 

In mid-December Vankman Edward Dols was 


stung by three spines, which penetrated his right 
thumb for about an eighth of an inch. By the 
time he reached a hospital 15 minutes later his 
hand was swollen to twice its normal size and the 
almost unbearable pain extended to his neck and 
chest. Penicillin, epinephrine and toxoid were 
administered and the pain and swelling were 
much reduced an hour later, although some pain 
persisted for almost a week. 

The accident occurred while Dols was putting 
a piece of coral into a tank containing three Lion 
Fishes, a small bass and a Hawktsh. The nervous 
Hawkfish frightened the smallest of the Lion 
Fishes toward Dols’s hand before he could with- 


draw it. 
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Moloch Lizards of Australia 
Here for First Time 

Two of the most bizarre lizards in the world 
arrived from Australia in late November and one 
is now on exhibition in the lobby of the Reptile 
House. They are Moloch Lizards, or Mountain 
Devils, Moloch horridus, and are the first we have 
ever had. 

The smaller of the two specimens was weak 
and disinclined to eat when it arrived, and suc- 
cumbed after a few weeks. The survivor, how- 
ever, is feeding well. About nine inches long, 
it is chocolate-brown, cream and yellowish-orange 
in color and its body is thickly studded with 
broad, sharp spines that cover even the legs and 
belly. While it is fierce in appearance, in actions 
it is one of the gentlest and most lethargic of 
lizards, standing still for long minutes and mov- 
ing generally in a slow and creeping fashion. 
Most of its activity comes during the breeding 
season, when the males may make short rushes at 
each other. 


Mountain Devils come from the dry and sandy 
wastes of central, southern and western Australia 
and are known to feed only on ants. An Aus- 
tralian naturalist counted 675 ants eaten by one 
lizard in 15 minutes. They never drink water, 
but obtain moisture from ants and an occasional 
dew-drop. 

We were doubtful whether our specimens 
would adapt their tastes to the kinds of ants avail- 
able here, but there was little difficulty about it. 
Curator Oliver baited glass jars with sugar and 
meat, placed them in the bottom of one of the 
cages in the Bird House, and each day collects 
hundreds of tiny red ants which both Molochs 
accepted. However, the smaller and weaker of 
the two died after several days. 
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IN BRIEF 


Tortoises Wintering in Florida. ‘The comin 
of cold weather means that our Galapagos To: 
toise colony has to be brought indoors from th 
yard at the east end of the Reptile House an: 
quartered, off exhibition, in the basement of th 
Heads & Horns Museum. Thinking that th 
reptiles would benefit by sunshine and warmtl 
Dr. Oliver took advantage of a Florida trip by th 
Aquarium’s collecting truck just before Christ 
mas and shipped three of the largest tortoises t 
the Crandon Park Zoo in Miami, where they wil 
have the run of open yards until their return to u 
in the late spring. We have also sent five Gale 
pagos Iguanas to the Department of Amphibian 
and Reptiles of the American Museum of Natura 
History where their temperature requirement 
will be studied. One of our Marine Iguana 
from the Galapagos has been sent to Duke Uni 
versity for study in connection with water ane 
salt regulation in these lizards — study that ma 
lead to the discovery of better ways to keep an 
maintain them. ; 


Miss Crane Honored. Miss Jocelyn Crane, As 
sistant Director of the Department of Tropica 
Research, has been elected a Fellow of the Ney 
York Academy of Sciences. 


Dublin Got Its Reptiles. As a present to th 
Royal Zoological Society of Ireland, the Reptil 
Department recently shipped ten American tun 
tles and two small Alligators to the Dublin Zoe 
While they were on the ocean a strike of doe 
workers broke out in Cork, where the shipmen 
was to land, and for a few days we were con 
cerned as to whether the gift would be sent bac 
to us. However, Irish dockers seem to like an: 
mals, and the reptiles were unloaded and deliy 
ered despite the strike. . 


Northeast Wildlife Conference. Dr. Ross F 
Nigrelli and Carleton Ray of the Aquarium stal 
attended the Northeast Wildlife Conference it 
Montreal early in January and both gave talk 
before special groups. Dr. Nigrelli addressed th 
Société de Médecine Vétérinaire of Quebec ) 


“Causes of Diseases and Death of Fishes,” an 


t might be a scene in the tropics — but actually it is the Alligator Pool in the Zoological 


*Park’s Reptile House. The comparatively high heat and humidity allow the tropical plants to 
thrive and they make a perfect setting for seven species of the crocodilians of the world. 


ed a discussion among fishery biologists on mod- 
rm biochemical approaches to aquatic biology. 
‘Mr. Ray addressed the Underwater Research and 
pport Association, showed an underwater motion 
picture and led a discussion of skin diving and 
nnderwater research. The Aquarium exhibited a 
variety of local marine fishes and electric eels. 


The Questions They Ask! Among recent ques- 
‘ions asked (by rather young visitors ) at Question 
louse were these: 

Are there any deaf and dumb animals? 

Are bees the ancestors of flies? 

Are Zebras really escaped convicts? 

What time do squirrels go to bed? 


PUBLICATIONS OF INTEREST 


REPTILES ROUND THE WORLD. By Clifford H. Pope. 
-p. xvi, + 194, + xii, illustrated with numerous black and white 
lrawings by Helen Damrosch Tee-Van. Alfred A. Knopf, New 
(ork, 1957. $3.50. 


Clifford Pope and Helen Tee-Van have combined 
heir talents to produce an excellent simplified natural 
story of the reptiles of the world. Simplification of 
uch a broad and often complex subject without sacri- 
icing scientific accuracy is quite an accomplishment. 
know of no book for the younger reader that has done 
his so skillfully, so attractively, or so well. 


The book covers a wide range of natural history 
topics, including virtually all aspects of reptilian life 
histories. For example, there are sections on locomotion, 
food, reproduction, size, growth, age, where reptiles 
live, enemies and defense, various habits, relationships, 
ancient reptiles, dangerous reptiles, finding reptiles, rep- 
tiles as pets, their usefulness, their relations to man and 
their distribution over the world. All of these topics are 
discussed in a concise and enlightening fashion, and the 
many illustrations amplify the important highlights. This 
is a splendid book to give to any youngster interested in 
natural history and especially to those wanting to know 
about the fascinating but little-known reptiles. — J. A. O. 


A RECORDING OF FROG VOICES 


SOUNDS OF NORTH AMERICAN FROGS. Recorded, nar- 
rated and documented by Charles M. Bogert. Folkways Records 
Album No. FX 6166, Folkways Records and Service Corp., New 
York, 1958. $5.95. 


The calling of frogs is a distinctive and well-known 
harbinger of spring throughout North America. Yet few 
people know how much the calls differ from species to 
species, or even from place to place. And fewer know 
the biological significance of the frog voices. Charles M. 
Bogert, Chairman and Curator of the Department of 
Amphibians and Reptiles of the American Museum of 
Natural History, has been travelling about recording 
and studying the varying voices of our native frogs. He 
has organized and arranged his findings and recordings, 
putting them on this excellent record and detailing them 
in an explanatory pamphlet. . 

The pamphlet is the best printed account of the 


variations and the biological importance of frog voices 


aM 


that has appeared. It is illustrated with black and white 
photographs of the more than fifty frogs considered. 
The recordings are excellently reproduced and anyone 
familiar with the calls of some of the species will find-it 
difficult to realize he is not in the haunts of the calling 


frogs when he listens to them. The calls and narr i) 
are arranged to illustrate essential features of the di 
ent calls. The combination of record and pamphlet y_ 
provide much enjoyment and enlightenment for an 
lover of the out-of-doors. — J. A. O. 


New Members of the New York Zoological Society 


(Between November | and December 31, 1957) 


Patron 


Colin Phipps 
John E. Phipps, Jr. 


Life 

Edward L. Griswold 
Thomas D. Seaman 

Carl Vretta 

Mrs. Edwin S. Webster, Jr. 
Dr. Leo Wollman 
Christian A. Zabriskie 
Contributing 

Robert O. Babcock 
Clarence G. Bachrach 
David Biberman 

Gerald M. Boyle 

Mrs. W. G. Buckner 

Dr. Owen J. Cheevers 

Dr. John S. Cook 

George D. Crookes 

Mrs. Jean A. Curren, Jr. 
Frederick M. Davies 

John H. Dick 

Dr. Nathan Eisen 

Mrs. Alice R. Evans 

Dr. Alexander Ferenczy, Jr. 
Zino Francescatti 

Miss Anne Van N. Gamble 
Frederick William Greenfield 
Carl Holmes 

George H. Howard 

Harry A. Hyman 

F. Raymond Johnson 
Rupert H. Johnson 

Dr. Walter R. Kessler 

Th. R. Knudsen 

Mrs. Robert Brooke Lea 
Dr. Jane Lester 

William Z. Lidicker 

Dr. Jerome M. Linder 

Miss L. Geraldine Marsteller 
Dr. Francis T. Mathus 

Dr. Valentine D. B. Mazzia 
Mrs. Clark H. Minor 
Nathan Mobley 

Vito A. Poveromo 

Mrs. Lloyd Richards 

Franz Schneider 

S. Spencer Scott 

Mrs. Harold Speert 

Dr. Robert M. Stecher 

Dr. Arthur Purdy Stout 
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Mrs. Rush Taggart 
Mrs. Ernst E. Wachsmuth 
Robert S. Warriner 


Richardson White, Jr. 


Annual 


Dr. Edward Baker 

Mrs. Rosalyn Barash 
Dr. Louis Baron 

Dr. E. Lovell Becker 
Mrs. A. L. Loomis Bell, Jr. 
Mrs. Alberta H. Bernecker 
Timothy Bigelow 

Mrs. Adolph A. Blattner 
Dr. R. R. Blumenthal 
Joseph Brady 

Dr. Charles N. Breed, Jr. 
Mrs. John Brooks 

Miss Elsie B. Bullock 
John P. Burke 

Henry A. Caesar, II 
Andrew G. Carey, Jr. 
Miss Leslie Clement 
Stuart Cloete 

Mrs. James W. Correll 
Christopher Crockett 
Dr. Alvin J. Cronson 
George Dauman 

Mrs. D. Crena de Iongh 
Thornton Delehanty 
Dr. Robert E. Eckardt 
Dr. A. Reginald Everett 
Mrs. Elaine Factor 

Dr. Saul J. Farber 

Rev. John G. Fay, S.J. 
Dr. Ephraim J. Felderman 
J. Perry Fitzhugh 

Dr. Joseph G. Fortner 
Mrs. Roy A. Foulke 
Wayne F., Frair 

H. Clifford Gayley 

Dr. Donald L. Gerard 
Arthur A. Gladstone 
Mitchell Goldstein 

Mrs. William Gretsch 
Irving Grodenchik 

Mrs. A. S. Hart 

Mrs. Harry Hilfer 

Mrs. Martin Hill 

Miss Eleanor Hoffmann 
Lewis Iselin 

Dr. Janet Jeppson 
Master David Jones 


Mrs. Irene Kimberg 

Dr. John H. Laragh 

Dr. Vincent Larkin 

Mrs. Ellis W. Leavenworth 
Mrs. Jay E. Lenley 

Dr. James G. Lione 
Thomas E. Lovejoy, III 
Mrs. Charles Lundgren 
Master William Mendes Mais 
Jack G. Mauder 

Dr. Peter J. Marchisello 
Dr. Milton Mazer 

James John McCaffrey 

Dr. James B. McGrath 

Dr. John J. A. McLaughlin 
Dr. Edward Meilman 

Dr. Alfred A. Messer 

Fred Meyers 

Dr. I. T. Michaels 

Alan Munro 

Mrs. George W. Naumburg, J 
George D. O’Neill, Jr. 

Dr. Norman Orentreich 
James S. Ottenberg 

Mrs. Carleton H. Palmer 
Mrs. H. D. Pasternak 

Mrs. John H. Pierpont 
George V. Piltz S 
Burton Raphael 

Miss Rosemary Rigney 

Dr. Edward F. Rohmer 
Miss Henrietta Rothblatt 
Dr. Ernst Z. Rothkopf 

Dr. Albert B. Sarewitz 

Dr. Edward L. Seretan 
Allen W. Shelton 

Mrs. Norman Smolka 

Mrs. Sidney Smolka 

Albert H. Stenger 

Robert G. Stone, Jr. 
Edward Streeter 

Dr. Vincent E. Tofano 
Mrs. Elise S. Untermyer ~~ 
Dr. George Vash 

Weston Vernon, Jr. 

Mrs. J. Vishner 

Miss Ruth F. Weinberg 
Dr. Melvyn L. Weiner 
Miss Augusta Williams 
Mrs. EHery Lewis Wilson 
Mrs. B. P. E. Wolbarst 
Arthur Zahalsky 

Miss Bianca Zola 
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SUPPORTING MEMBERSHIP 


Why the Society needs the extra support this new class of 
Membership can give 


It’s not that our animals weigh any more 


Our Vervain Hummingbird weighs a mere fraction of an ounce; 
Sudana, our African Elephant, keeps constant at about four tons; 


It’s certainly not that the Zoo and Aquarium are sagging with age— 


More vital than ever, we now have more animals of more species 
than last year; 


And there’s definitely nothing unsolid in our Members’ staunch 


Sup port— 
Membership income last year was the highest in the Society’s 
history. 


BUT ... There are so many more things we could do with that extra 
support, things that we believe you want your Zoological Society 
to do, such as: 


An Animal Nursery 

One more movie a year 

More school lecture-demonstrations 
More support of wildlife protection 


More exploration in marine biology, tropical research 
and animal behavior 


The extra amount Members may want to give as Supporting Members 
($100 annual dues) will be so enabling! 


MEMBERSHIP CHAIRMAN, 
The Zoological Park, 
New York 60, N. Y. 


